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ational Numijg
e r

e The set of counting numbers C={1,2,3,4, ..}
e The set of natural numbers N={0,1,2, 3,4, ..}
e The set of integer numbers Z={ 0, £1, £2, £3, 4, .. }

e The set of rational numbers: the set contains the numbers can be
written as a fraction and its denoted by Q, this fraction whose
numerator is an integer and whose denominator is an integer except

zero because (division by zero meaningless)

Q={x:x=%,aez,bez,b¢0}

[1] Show which of the following number is rational and which is

irrational:
(a) % (b) zero
() 65 (d) -18
1 -5
(e) O 6 ) 3
_2 2-2
(@ 73 (h) —3—
. 4 . 2
() s_s G 3
(k) (- 4y~ ( 13%
O~
L 2
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[2] Show which of the following numbers is integer:

4

(a) o — (b) TP
0

(e) - R — (f) B T
3

1
(9) 3z= (h) B R —

1) 2x=0 2) 4x=0

[4] Complete:

(1) If g is a rational number, then a = ......

(2) The number é is a rational number if x = ......

(3) The number ii; cQif x#......
(4) The number it; e if x=......

(5) The number % is a rational number if x = ......

4-x

(6) The rational number 5 =0 if x =......

(7) The rational humber +g _0if x=......

x_
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[5] Complete the following table:

5 3 7 6x
The number ~_3 yyge Bx ~
Expresses a rational no. if x =... | ... | .. | .. | ..
[6] Complete the following table:
. x -2 6 - x 2x 2x - 4
The rational number 1 < —4 oy ~ 3

Equals to zero if x =......

e TTC=DO T  ~

[7]1 Write each rational number in the form

a
b:

(1) =-5=
(3) 075=......
B) 54=

(7) 4.50/0 s

(2)
4)
(6)

(8)

Zero = ...

-0.01=

[8] Which of the following numbers can be written as a terminating

decimal?

(3) 3 T
(B) L=
9) 22 =

@ ==

o 45

©) 4 =

(8) 3=

(10) -12 = ..
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[9] Write each rational number as a decimal and a percentage:

The number The decimal form The percentage form

1) % S S

) Tooo

4) % I S

B) -6 CH CH

[10] Put each of the following numbers in the simplest form:

(1) 3 = 2) 2.

45
(3) T (4) —— =

(5) % ........................... (6) 3 T

[11] Complete:
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[12] Choose the correct answer:

(DIf 2=2 then x =......

(a) 25 (b) -25 (c)5 (d) 100
(2) The number :2 is not rational number if a = ...
(a) 6 (b) 4 (c)1 (d) zero

(3) The rational number % is an integer if ...

(@)a<b (b)a>b

(c) b is a divisor of a (d) a is a divisor of b
(4)0.57=.....

(a) 1‘%70 (b) 2—; (c) % (d) %
(5) - | -

(a) —% (b) - 0.32 (c) -0.32 (d) 32%
(6) 12% =.....

(a) 0.3 (b) 1.2 () = (d) o.012

(7) The rational number *_ is negative if ......

(a) x > zero (b) x < zero (c) x <zero (d) x = zero

(8) If % is a rational number and a b = zero, then ........

(a)a=0, b+ zero (b)a#0, b+ zero
(c)a=0,b=zero (d)a#0,b=2zero
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[1] Complete using (<), (») or (=):

4 1
O 5 O - 5
1 1
i Que @ 2O
: ® 20"
> zero > >
_3 1 ® ‘_E‘
z 2 2

w| N

| s

OOOO0

N

~N
[

N =
N | =

Dlw
®
~
w




P Mathematics 15" Prep 157 term |

[5] Write a rational number in each of the following:

[6] Write two rational numbers lying between:

(1) % and % ...........................................................................................................................
(2) _% and _g ...........................................................................................................................
(3) 0.3 and % ...........................................................................................................................
(4) gand g ...........................................................................................................................
(5) % and % ...........................................................................................................................

[7] Write four rational numbers lying between:

(1) %and L]
(2) _; B0 = 2

(3) Zero and 3

[81 If a = 3 and b = 5, which of the following nhumbers is rational
and which is not?

T

(2) g

(3) b;-” ___________________________________________________________________________________________________________________________
& 8
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Properties of the addition operation in Q:

(1) Closure property:

The sum of any two rational numbers is a rational number.
i.,e.: Q is closed under addition operation.

(2) Commutative property:

If a and b are two rational numbers, then
a+b=b+a

(3) Associative property:

If a, b and c are three rational numbers, then
(a+b)+c=a+(b+¢c)

(4) Additive identity:

Zero is the additive identity (additive neutral element).
If ais a rational number, then
O+a=za+0=a

(5) Additive inverse:

If ais a rational number, then
a + (-a) = zero
for 6X0ﬂ'\p|€l %+ (_?3) = zero

Properties of the subtraction operation in Q:

Q is closed under subtraction operation, but the subtraction
operation in Q is not commutative, not associative, has no identity
element and has no inverse.

TS0 ~
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[1] Complete:

(1) The additive identity element in Qis ...
(2) The additive inverse of ; S
(3) The additive inverse of —g IS

(4) _‘—f’l is the additive inverse of the number ... . . .. .. . . .

(5) The additive inverse of (2] is ...
(6) The additive inverse of %Jm IS
(7) The additive inverse of %‘ IS
(8) The additive inverse of zerois ...

m

[2] Complete:

(1) The remainder of subtracting % from &is

5

(2) The remainder of subtracting % from —% IS

(3) The remainder of subtracting —% fromOis o
(4) é 4o =0

OO~

[3] Find the result of each of the following in the simplest form:

a);+;= ...... (a_§_§= ......
3 I-3. . (4)§+(%]= ......
(5)_§+§= ...... (6)g+_g= ......
OO T~

L 10
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[4] Find the result of each of the following in the simplest form:

3 2 1 25
1 _E+(_3J= ______ @ 3+5 =
2 3 1 2
(3) ? - E = ceecese (4) g - g = eeeeae
3 2 19 39
(&7_pﬂ= ...... (6) E*Fﬁﬂ= ......
[5] Find the result of each of the following in the simplest form
(1) z;+z;= ...... (2) 9%_7§= ......
1 3 2 1
(3) 2t 25 = (4) 63 — 35 = o
1 1 3 1
(5)_25_12R_ ...... (6) 28 F g = e
0)§+02= ...... (8) 50% + L = ...

¢)) % + 50% = ......
(a) 75% (b) 150% () 2 (d) 3
(2) Subtracting % from % gives ...
-3 7
(a)1 (b) -1 OF I
(3) Subtracting % from ? gives ...
(a) -1 (b) 1 (c) 2 (d) 3
(4) Subtracting ; from zero gives ...
(a) zero () 5 (©) = (d) 2
(5) Subtracting ‘2—3 from zero gives .........
(a) zero (b) ; (c) _2—3 (d) 1
6) .. - 5= -1
1 1 1 1
(a) 15 (b) 5 ©) -3 (d) -15
= 11
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(a) 2 (b) g (c) 1 (d) zero

[6] Using the properties in Q, find out the result of each of the
following in the simplest form:

2 1 1
[6] If = 3 Y~ " 2and “ find in the simplest form the numerical

value of each of the following:
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Properties of the Multiplication operation in Q:

(1) Closure property:

The product of any two rational numbers is a rational number.
i.e.: Q is closed under multiplication operation.

(2) Commutative property:

If a and b are two rational numbers, then
axb=bxa

(3) Associative property:

If a, b and c are three rational numbers, then
(axb)yxc=ax(bxc)

(4) Multiplicative identity:

One is the multiplicative identity (multiplicative neutral element).
If ais a rational number, then
I1xa=ax1l=a

(5) Multiplicative inverse (reciprocal of the number):

a
b

inverse that is the number g, where: % X % =1

For any rational number - except zero there is a multiplicative

e Zero has no multiplicative inverse because ze% is undefined.

e Multiplying any rational number by zero equals to zero.

(6) Distribution property:

If a, b and c are three rational humbers, then
ax(b+c)=axb+axc
ax(b-c)=axb-axc
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Properties of operations:

operation Addition | Subtraction | Multiplication| Division
Property
Closure Y d Y .
Commutative v x Y :
Associative v x Y .
Ldentity element v (0) * 7 (1) :
Inverse v x vexcept (0) x

OO~

[1] Complete:

1)
(2)
(3)
(4)
(3)

(6)
(7)
(8)

(9)

(10)

(11)
(12)

The multiplicative identity element inQis ...

The multiplicative inverse of ; IS

The multiplicative inverse of ? 1S

The multiplicative inverse of -6 is ...

The multiplicative inverse of 3% 1S

The multiplicative inverse of 0.51is ...
The multiplicative inverse of 11is ...

The multiplicative inverse of -1is ...

The multiplicative inverse of (— E]M 1S o

5

The multiplicative inverse of ‘— %‘ IS

The rational number that has no multiplicative inverse is ...

a

The rational number =

O ~

14

—1 has a multiplicative inverse if @ # ......
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[2] Put (V) for the correct statement and (%) for the incorrect one:

(1) Every rational number has a multiplicative inverse. ( )
(2) The multiplicative inverse of a rational number is an integer.( )
(3) The multiplicative inverse of the number g is % ( )
(4) The multiplicative inverse of the number 2% is 5%. ()
(5) The multiplicative inverse of the number (;+gj is ‘;—? ()

O~

[3] Complete:

The number

The additive inverse

The multiplicative inverse

3
7

-4
9

-6

15
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[4] Complete:

W 2x(F)-Fen
@ 2x2-..

(3) 7 x SRR

4 -5 - -2

(B) iy x e - 1

(6) 2% S =1

(7) 0.8 x ...... -1

(8) 4 x ... - -5

(9) g-(2+-%) =-§ x 2 + ... x
(10) 5-35 3%

(11) If%=§‘rhen :_’y‘= ......
(12) If %—: 70 Then-%;= ......

...................................................... property

...................................................... property
...................................................... property
...................................................... property
...................................................... property
...................................................... property

...................................................... property
...................................................... property

...................................................... property

M Ix2-...

3) -2 x(-3) -
() [(-%) x5 -
@ F(Y-

16

@) T x2-..

4 2. (-%] N
©) 2x(-3) -
(8) ZxF12= ...
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[6] Find out the result of each of the following in the simplest form:

(1) g_; ...... 2) _%+g= ......
) (3 - @ Z-3-
®) 3+ (37 © 23
(7) zero + — = ...... (8) 1—%= ......

[7]1 Find out the result of each of the following in the simplest form:

(1) 3ixCo=-... (2) 1} [-_;j —
(3) [_4;j < (s%j — (4) 35 (4%) N
(5) [_13 < ‘g‘ N (6) 0.6 x 1L - ..

[8] Find out the result of each of the following in the simplest form:

(1) —2%+%= ...... (2) —7%+%= ......
(3) —4; + 1% = e (4) —4% + (— 3%} = el
(5) —2% - [—38 = e (6) 6% + (-15) = ......

LY 17
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[9] Using the distribution property, find out the result of each of
the following in the simplest form:

5

12 12

(2) ;x 11+ gx 1 S

(3) jix74~£Lx5+~£LxG11)=mmemwmmemmmwmwmmmmmwmmmmwmwmmmwu

37 37 37

7 7

(4) —Z—x5-+———x9-————x21:m“mm”m”m“mm”m”m“m“m”m“m“m_m_m”m”m“m”m”m“m”m”m“m”m“m

12 12 12

(5) —Z—x6-+—z—x8-——z—:

13 13 D3

(1) §+3+§= ...... (2) EXGEQ= ......

(3) $+3,;5Jx(_—73)= ...... (4) —41+(—31]= ......

© [# LR © [t

1) 3.,
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(3) %xn=0 .......................................................................................................................................................
() Zxn=2
(5) nx[5+(_?3ﬂ=nx—+5x(_?3j ..........................................................................................................

[12] If a=2 b=3 and 2 . find in the simplest form the value of:

[13]1If © 3. Y~ % and z=-3_ find in the simplest form the
numerical value of each of the following:

(1) X Y Z e

(2) X Y b Z Y e

[14] If "2 and 7 '3 find in the simplest form the value of the
expression:
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Sheet (S)
Inll||°"“°“’ om RBationg] H|||||||'s

The distance between two numbers 2 and b5 is:
|2-5| = |5-2| = 3 length units

The distance between two numbers -2 and 3 is:
|-2-3] = |3+2| = 5 length units

From the side of the smallest number: s + f (g - s)

From the side of the greatest number: g - f (g - s)

e TCC=DO Y ~

Ex (1): Find the rational number lying at the middle of the way
between 3 and 7.

The number = s+ f (g=S) =
Or
The number =g =f (g =S) = .

O~

Ex (2): Find the rational number lying at the half-way between
3

and 7.

The number = s+ f (g =S) = .

O~

Ex (3): Find the rational number lying at one third of the way
between 2 and 8.

From the side of the smaller number =s+f (g-s)=_ . ... . ...
From the side of the greatest number=g-f(g-s)= . . ...

O~

LY 20
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[1] Find the rational number in the middle of the way (half-way)

between:

(1) .g and .g ................................................................................................................................................

(2) ggam % ................................................................................................................................................

3) 5 amd L

4 = and g; ................................................................................................................................................

[2] Find the rational number lying at:

(1) One fourth of the way between ; and _73 from the side of the

smaller number.

(2) One third of the way between %3 and ; from the side of the

greater number.

(3) One third of the way between ; and 1% from the side of the

smaller number.

(4) One fifth of the way between % and %3 from the side of the

smaller number.

[3] Choose the correct answer:

(1) Ifaxg=g,a¢o,ﬂmnb=mwwwwwwmwmwmmwmwmmmmwmm
(a) 5 (b)O (c)a (d)1 (e) -a




P Mathematics 15" Prep 15" term |

X x 2 _

(a) 1 (b) x (c) 3 (d) 10 (e) 2

(3) If %= 1,Then 2x —2y =
(a) 4 (b) 2 (c)1 (d)O0 (e) =

(4) If x+§=5+§,fhenx= .........................................................................................................

OF (b) 4 (0)1 @2 (@5

(5) Ifsa=45and ba=1,then b= .. ..
(a) L (b) (c) 1 (d5 (@9

(6) The number "‘; cQ if x#.....

(a) 3 (b) -3 (c)5 (d)-5 (e) 15

m

S and =2
[4] Find three rational numbers lying between 2 "9 3 . such that one
of them is an integer.

LY 22
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H"nlc Tonnss::l.:::]rale Exlmsl.m

The perimeter and the area of some shapes

[1] The square:

= P=S5x4=45 (coeff. = 4 and degree = 1°')

= A=Sx8S=8 (coeff. =1 and degree = 2"
[2] Rectangle:

T P=(t+w)x2=2((+au)

= A=¢xw=tw (coeff. = 1 and degree = 2")
[3] Parallelogram:

T P=(x+y)x2=2(x+y)

= A=bxh=bh
[4] Rhombus:

= P=Sx4=45

=~ A=Sxh=5h or A=%xdlxd2
[5] Triangle:

= P = the sum of all side lengths

%= Perimeter of equilateral triangle = 3 S
1

= If we denote one pound by x, if we have 3 pounds
x+x+x=3x (coeff. = 3 and degree = 1°')
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= The algebraic term is formed from the product of two or more
factors.

% The degree of the algebraic term is the sum of the indices of the
algebraic factors in this term.

= Any number is an algebraic term of zero degree.

“ The algebraic term has no algebraic factors is called the absolute
term.

= The algebraic expression consists of an algebraic term (monomial)
or more.

“ The degree of the algebraic expression is the highest degree of
its terms.

[1] Write the algebraic term that represent the area of each shape:

y a N

[2] Complete the table:

Algebraic term

Coefficient

Degree
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[3] Complete the table:

The Algebraic

expression Name
-3a’b MONOMTIAL
3x2+y BINOMIAL
Bx3-7x + 4 TRINOMIAL
2a® b + 3a b? - a®b? TRINOMIAL
x?y?-3xy* BINOMIAL
‘ a®b - 3a b3+ 2a® b? + b* QUADRILATERAL \
e TC=DO Y  ~
[4] Complete:
(1) The coefficient of algebraic term 3 x?yis . . and its degree is ...
(2) The coefficient of algebraic term %x3 yz%is ... and its
degreeis ...

(3) The degree of the absolute term in an algebraic expressionis ...

(4) The algebraic expression 5x? + 3 is of the ... degree.

O~

[6] Choose the correct answer:

(1) The degree of the algebraic term 2x3y?is ... ..

(a) second (b) third (c) fourth (d) fifth
(2) The coefficient of the algebraic term 3xy3z*is . ..
(a) 2 (b)3 (c) 6 (d)7
L 25
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(3) The degree of the algebraic expression 3x? + 3x* equals to the
degree of the algebraic expression ...
(a) 5xy+3y?z  (b) 2x%y? + 3x%y (c) 2xy + 3x*z (d) 5a®b + 4ab?

(4) The number of terms of the algebraic expression 3x?+5xy+6 is ..
(a)1 (b) 2 (c)3 (d) 4

(5) The .........operation is unclosed in the set of rational numbers.
(a) addition (b) subtraction (c) division (d) multiplication

(6) If the degree of the algebraic term 2a°b" is ninth, thenn=
(a) 8 (b) 6 (c)2 (d)9

(7) The algebraic termb3= .
(a)3bxb (b)b+b+b (c)bxbxb (d)3xb

O~

[6] Arrange the terms of the following algebraic expressions accord-
ing to the descending order of the indices of a:

(1) Ba+a®-7+a S e
(2) 2a*b?+5ba*-3b%a S e

O~

[7]1 Arrange the terms of the following algebraic expressions accord-
ing to the ascending order of the indices of x:

(1) Bx+x2-7+x3 S

(2) 2Xx2y2+ 5y x3 =3y X =
OO T~
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li.o Algebrale Tol".ls

% The algebraic terms are said to be like if they having the same
symbols and the same degree. Such as:

Like terms Unlike terms
= 2a , a and -5a &= 2x , -3x) and 7x°
& 2X2y , 4yX2 and —%xzy & 4x? , 5X)’ and )’Z

[1] Put (V) for the correct statement and (%) for the incorrect one:

1)

(3)
(4)
)
(6)
7)
(8)

The two algebraic terms x* and 2x are like terms.
(2) The two algebraic terms 3 a b2 and - a b? are like terms.

The two algebraic terms 7x? and 2x” are like terms.

2a+3a=5a?
7 x° -2 x%=5Hx?
8y*-5y=3y

3ab-3ba=zero

(
(
(
The two algebraic terms 3 a® b3 and -2 b* a? are like terms. (
(
(
(
(

)

)
)
)
)
)
)
)

O ~

[2] Find the result of each of the following:

1)
(3)
(5)
7)
(9)

SX+2 X (4)
4z-11z= (6)
2a+3a-4a= ... .. (8)
5x 3x _
e — (10)
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[3] Answer each of the following:

(1) Subtract y2 from -3y2
(2) Subtract -6x2y from 9x2y
(3) What is the iNCrease -2x of -BX? o
(4) What is the increase 3a2b of aZb?
(5) What is the decrease -3ab of 2ab? i

(6) Wha-l- is *he deCr‘eaSe 6x2y of _7x2y? ....................................................................................
OO ~

[4] Complete:

(1) The result of subtracting 3a from 7ais ...
(2) The result of subtracting 3x® from -5x%is ...
(3) The result of subtracting 7y* from zerois ...
(4) The result of subtracting -3a from 2ais ...
(5) Baincreases 3aby ...

(6) 7xincreases -3X by ...

(7) 4x decreases 7X by ...

(8) Bx decreases 3xby ...

(9) 2x decreases 4x by . while 2x
increases 4X by ...

(10) o + 2a% = 7a?

(11) 3x2 - = x?

(12) 202 + oo = zero

(13) 5a?b - = 7.@% b
(14) If 4x-y=11andy=3x,thenx =
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[5]1 If the sum of two terms is 12 x2 y one of them is 4 x2 y. Find
the other term.

[6] Reduce to the simplest form:

(1) 3a+2b+b5a+4b=

(2) 2X =4y = 9X = 3Y =

(3) 3X=By=X+2Y =

(4) 1I9m-4n+11m=-17n+9N=
(5) 4a+ab+ba-2b+6b-3a= .

DO~

[7] Reduce each of the following algebraic expressions:

(1) Bx + 4 - 3x% = 6x = 7Xx% = 1 =

LY 29
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[1] Find the sum of each of the following:

(1) 3x-2y+5andx+2y-2| (2) 3n®+5n-6and-n®-3n+3

(3) 3¢-4m+5nand 4m -5n-¢| (4) 3a*-2a’b+b’ and a3+4a?b-b3

[2] Find the sum:

(1) 3a + 2b - 5 , 2a - 7b + 4 , 5b - 4a + 3
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[3] Subtract:
(1)

x -

[4] What is the increase of:

2 from 2x - b

(2) 2x+6y-7 from 2x - By +2

(1) B5a + 7b than 3a - 2b| (2) x?-5x-1than3x%+2x-3
OO~
[6] What is the decrease of:
(1) 2a + 3b than 5b - 3a| (2) 3y?-2xy+x®than 3x2-5xy+y?
m
& 32
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[6] Subtract x + x2 - 5 from 2x2 + x - 3, then find the numerical
value of the result when x = 6
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[inimying nd :nII.I::It:]lll..ﬂle Terms

[1] Multiply:

(1) 5xx3y =

(2) (3a)x7c =

(3) 2xx(-3x) SO
@) 8y?)x(-7y*) S e
G) axyxl33) =
) 53y*x2xy* =

(7) 5ab® x (- 2a%) =

(8) abx(-3a)x(-2b) =

©9) 233 x - 3x®)x - 5x*) S
(10) (- 2x)x 4x S

[2] If the symbols represent non-zero integers, find the quotient of
each of the following:

(1) 6a+2 =

(2) 10c +2c S

(3) 12x+(=X) =

@) 14)s7x=
L 34
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5) (- 25a%)+ (- 5a?)

(6) 24c + (- 24c9)
7) 9x°y*+6x}y =
(8) (— 3Za3b6)+ (— 4a3b2)

(9) 8m*nd = (— 4m nz) -

[3] Simplify:

1) %t“ « 34

2 S,

(@) Zatxaw® o
6xy? 28xy3

3 TS

(4) 3xgk o

[4] Choose the correct answer:

(1) 3a*bxbBa®h®x2a%=......
(a) 60a'lp? (b) 30a'°p? (c) 150a'%?
(2) (— 3x2y)2 X2Xy = ......
(a) - 18x°y3 (b) 18x°y3 (c) 6x3y?
(3) [ 6x3y?)+3x®y = ...
(a) -2x%y (b) 2xy (c) -2xy
L 35

(d) 30a°p3

(d) 9x3y?

(d) - 2x3y?
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(4) If 2b cmis the edge length of a cube, then its volume = . . cm’
(a) 4b? (b) 2p® (c) 4p® (d) 8p®
(5) If the area of arectangle is 24x® cm? and its length is 8x? cm, then
itswidthis ...
(a) 3x (b) 3x° (c) 4x (d) 4x°
OO ~

[5] Complete:

(1)9a° = 3ax......
(2) 36a°b® = 12a%0% x ......

(3) — 4c%d® = 2cd®x......

(4) 811% = ... = 2713
®)...... + 6a® = —4a*
(6) 36a’b* = ...... x 9a’b
m
L 36
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Illﬂﬂllll 4 Meuemial iy an algsirals B

[1] Find the following products:

1 a@+1) =
2) al@-2) =
(3) 3x(7y-42) =
(4) -3(y+3)=
(5) -2d7-3¢) =

(6) 2x(3x2 + 4y2) =
(7) -5x(@2x+y-32z) =

(8) 3xy(2x2 —B5x%y — 4y2)

© Im¥(Z-3mi-4m?) =
1
(10) 3 X2(6X2 —-9xy - 3)’2) S
e TCC=DO T  ~
[2] Put in the simplest form:
(1) 3a(a - b)+ 4a(2a + b)
L 37
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(2) 3a(4a-2)-4a(3a-2)

[3] Simplify 2a(3a - 1) + 3a(a + 2), then find the numerical value of
the result when a = 1:

2a(3a - 1) + 3a(a + 2)
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l ¢ “

We have 3

ideas of the examples on this lesson

lsf

idea this is the general idea

[1] Find by direct products:

1)

(2)

(3)

(4)

)

(6)

7)

(8)

(9)

(10)

(11)

(x +3)(x+2)

(x-3)(x-2) =
(x+2)(x-5) -
(y-4)(y+5) -
(x+2)(x+4) -
(y-5)(y+2) =

(Bm - 2)(6m + 1)

Ax+0)@x+3) =
Ba+2b)2a-5b) =
b2 -4)62+2) =
(C=Y)Ty=%) =
OO T~

39
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2" idea (special case of 1" idea)

[2] Find by inspection the expansion of each of the following:

(1) X+ 2P =

(2) (X4 3F =

(3)  (x+ 1 =
(4 (x=1F =
(B) @y +3F =
) (@m=-7F =
(7)  GBX+ Y =
(8) (X =3V =
(9)  @x+3yF =
(10) (=1 =m) =
(11) (- 4x-7Y S

O ~

3™ idea special case of 1°' idea

[3] Find by inspection the expansion of each of the following:

(1) (x+3)(x=3) =

(2) (x=4)(x+4) =
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(3) (x=2)(x+2) =
(4) @m-7)@m+7) =
(5) (6x+2y)(6x—2y) =
6) @+a)l@@-a) =
7) BE2+5y3)32-5y2) =
o Gol)bed) -

[4] Choose the correct answer:

(1) The middle term in the expansion of Bx-1Pis
(a) 3x (b) -6x (c) 6x (d) 6x?

(2) The middle term in the expansion of (a+30Fis ...

(a) 12ab (b) -12ab (c) 6ab (d) -6ab
(3) If @x+yF=4x®+kxy+y® thenk=......
(a) 2 (b) 4 (c)8 (d)6

(4) If x = -1, then the numerical value of (x + 1WWis

(a) zero (b) 1 (c) 2 (d) 3
(5) If x*=16,y*=9 and xy =12 then (x-yF =......
(a) 49 (b) 165 (c) -1 (d) 1
(6) If (x+yfF =26 and x* + y¥* =20, then xy =......
(a) 3 (b) 6 (c)9 (d) 12
L 41
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(7) If x+y=7,then the numerical value of x% +2xy + y% = ...

(a) 7 (b) 14 (c) 49 (d) 28
(8) If x—-y=3and x+y=5,then x* —y?* =......
(a) 2 (b) -2 (c)8 (d) 15
(9) If X= %,’rhen (X —2)(x +2)=......
(a) % -2 (-2 @ -+ @4
(10) If (x-3)(x+3)=x®+k,then k =......
(a) 9 (b) 6 (c) -9 (d) -6
(11) If (x-y)@x+y)=2x* +kxy-y? then k| =......
(a) -1 (b)1 (c)3 (d) 4
m

[6]1 Multiply, then find the numerical value of the expression when

~~
—
—
~
X
|
(8]
<
N
—_
X
+
(8]
<
-
]

() Gx+y)x+3y) =

(3) (x+4)(3x+2) S
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[6] Reduce (x-yf+2xy . then find the numerical value of the
_2 .

result when X=-1 gnd Y =

[7] Reduce = @x-2f +(x-2)(x + 2), then find the numerical value
of the result when X =-1:

[8] Simplify to the simplest form (2a-3)2a+3)+7

numerical value of the result when @ =-1:

. then find the
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" “' ic eXpressl i
M It qIalue Oll Illllllllllll
1S4

[1] If the symbols in the following expressions are non-zero numbers,
find the quotient in each case:

(1) 52 =10 by B =
(2) 4a® +6a by 2a S
(3) 12a°b+20ab® by 4ab =
(4) 1620 —24a%0® by 48%D =
(5) 12X +1BY by =3 =
(6) 24x° -18%% by - 6x° O

(7) 60x°® — 48x'° —12x3 py - 12%°

(8) 32x° - 48x3 + 72x7 by - 8x3

[2] Find the quotient of each of the following:

26x% + 14x*4 i i
(1) - R
18m* + 32m? i
(2) T g T
48x3 — 80x2 i
(3) 82 - T
L 44
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913m*4 - 181 m?

(4) 3| mz e OO
O T~
[3] Choose the correct answer:
(1) (X2+x)+x= ....... x#0
(a) zero (b) x (c) 2x+1 (d) x+1
(2) (15a+5)+5=......
(a) 3a (b) 10a (c) 3a+1 (d) 4a
3) (4a®-2a)+(c2a)=...... L a%0
(a) - 242 (b) -22% +1 (c) 222 +1 (d) -1
4) (15x* +5x3)«5x3 = ...
(a) 3x® + x (b) 5x% +1 (c) 3x+1 (d) 4x*
(5) (3x2y— ...... )+3x y=Xx-2y
(a) 6x (b) 6x y? (c) 6y? (d) - 6x y?

(6) If (6x2y3 + Kk x y)+ 6x = x y3 - 12y x # 0, then k| =......
(a) -72 (b) -2 (c) 2 (d) 72

OO~
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Sheet (13
li'ililll aalgeirale eresson Iy A ey i

[1] Find the quotient of each of the following:

(1) x*+5x+6 by x+2

(2) y2 =9y +20 by y -4

(3) x*-5x-14 by x-7

(4) 2x? +13x + 15 by x +5
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(5) 3x* +2x -8 by 3x - 4

(6) X* —6—-x by x+2

2
[2] If the area of a rectangle is (15X +11x - 14) cm2 and its width
is (3X - 2) cm. Calculate its length.

(sz +7X - 15)

[3] If the area of a rectangle is cm2 and its length is

(x +5) cm. Find its width and calculate its perimeter when X = 3
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Sheet (14)
famﬂzaﬂﬂll W':I'I:IIIII!IIIU e Il-e.i.

1" idea we take the repeated number or repeated symbol out

[1] Factorize each of the following by identifying the H.C.F.:

(1) 5a+5b

(2) 3x-3y

(3) 7xy+7yz

(4) Ba-5b+5c e

(5) 3x(@+b)+7(@+b) =
(6) a(a+3)+ b(a+3) =
(7) (X +4)x® (X +8) Y2 =

OO ~

2" idea if one of the two terms divisible by the other

[2] Factorize each of the following by identifying the H.C.F.:

(1) 5y+10 T

(2) 8y® - 4x? S

(3) bab-15bc e

(4) 3x% + 6x R

(5) 35a+ 10a? S

(6) 4ab®-7b° S
L 48
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(7) 35x%y - Bx y? -
(8) 15a%b — 5a®b? =

O~

[3] Factorize each of the following by identifying the H.C.F.:

(1) 6a®—4a%p% =
(2) 6@ +80—10C = .
(3) x3 +2x% + 5x =

(4) 2x%y + 6x y2 = 2y =

(5) 9m*n? — 6m3n3 + 12m?n* -

(6)

(7) 18a®bc-6abc + 30abc?=

(8) 15a%b* + 623 —3a%0% =

(9) 14a(x + y)-21b(x + y)

(10) 6a%(x — 1) =8a(x = 1) =

(11) 3x3(x=7)+ 2x(x = 7)+5(x - 7) =

(12) 4m?(2x + y) - 3m@x + y) - 7(@x + y) =

e TTCC=DO T  ~
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[4] Find the result by identifying the H.C.F.:

(1) 48x45 + 48 x55

(2) 7x123+7x35-7x18

(3) 15x17+15x13-15x%x 30

(4) (256) — 256 x 156

(5) 6x(15F +18x15—-8x15

(6) 5x(48) + 7 x 48 + 53 x 48
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[6] Complete:

(1) 6a®+12ab=3a(....+.....)

(2) a’b+b%=..... (a+h)
(3) 3(a-b)-4b-a)=.....(a-b)
(4) x@+1)-y@+1)=(@+1)(....—....)

(5) If a+b=3,thenba+5b=.....
(6) If 7x -7y =21 then x—y =.....

(7) If 2x+y =7 and a+b = 3, then 2x(@a + b) + y(a + b) = .....

OO~

[6] Choose the correct answer:

(1) 3x-9x%=......

(a) 12x (b) -6x (c) - 6x% (d) 3x(1 - 3x)
(2) 7xXF+14y* =7(............ )

(a) x® + y? (b) x% +2y? (c) 7x% + y? (d) x+2y
(3) 4x%y? —-2x Yy +4x®y = ...... (2xy - y + 2x)

(a) 4x y (b) 2x y (c) 2x (d) 2y

(4) (75F +75x25=.....

(a) 75 (b) 750 (c) 7500 (d) 75000
(5) 8+8 =8x......
(a) 8 (b) 9 (c) 80 (d) 90
(6) The H.C.F. of the expression 12x3y* + 8x%y3 is ...
(a) 2x3y3 (b) 4x3y? (c) 4x3y* (d) 12x3y*
m
L 51
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Shnot [15]
The mouag

[1] Complete:

(1) Themode of asetof valuesis ...
(2) The mode of the values 6,5, 7, 6 0S ...
(3) The mode of the values 2, 3,8, 2,908 ..

(4) The mode of the values 3, 6,10,13,19,19,21is ...

(5) The mode of the values 5, 33,5, 33, 3,508

(6) The mode of the values 8,11,5,8,4,5,4,11,4is ...

(7) If the mode of the values 4,qa,5,3,is3thena= ...
1 1 1 1.1 _

(8) If the mode of the values 3 785715 then X = .

(9) If the mode of the values12,7,x+1,7,12is12 thenx= ...

(10) If the mode of the values a+2, a+1, a+3,a+2 is 12 thena= ... ...

OO ~

[2] The following frequency table represents the marks of 40 pupils
in an examination:

The mark 15|16 | 17 | 18 | 19 | 20

No. of pupils (frequency) | 4 | 5 | 8 |12 | 7 | 4

Find the mode mark.

O~
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[3] The following frequency table shows the number of studying hours
of 30 pupils in a week:

The number of studying hours | 25 | 26 | 27 | 28 | 29 | 30

No. of pupils (frequency) 3|5 |126 | 3|1

Find the mode number of studying hours.

e TCC=DO Y  ~

[4] The following frequency table shows the maximum temperature
degree registered in some arabic capitals:

Temperature degree 18 | 19 | 20| 21 | 22 | 23

No. of captials (frequency) 3|12 | 4| 6|2 1

(1) Represent these data by bar charts graph.

(2) Find the mode number of temperature degrees.

OO~
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Sheet c16)

[1] Choose the correct answer:

(1) Themedianof:4,8,30S ..

(a) 3 (b) 4 (c)5 (d) 8

(2) Themedian of: 6,5, 9, 8 iS .. e
(a) 5 (b) 6 (c)7 (d)75

(3) Themedianof: 8,17,4,6, 1008
(a) 11 (b) 10 (c) 8 (d) 6

(4) Themedianof: 3,7,2,9,5, 1108
(a) 5 (b) 6 (c)7 (d) 12

(5) The median of: 25, 32, 28, 40,50, 58,5008 ..
(a) 40 (b) 45 (c) B0 (d) 58

(6) The medianof:2,5,5,6,7,9,11,14,16, 21108 .
(a) 7 (b) 8 (c)9 (d) 16

(7) The order of the medianof: 6,2,5,4, 108 .
(0) ls‘r (b) 2nd (C) 3rd (d) 4‘rh

(8) If the order of the median of a number of ordered values is the
third, then the number of these valuesis ...

(a) 3 (b) 4 (c)5 (d) 6
(9) If the order of the median of a number of ordered values is the
fifth, then the number of these values is ...
(a) 5 (b) 7 (c)9 (d) 3
(10) If the order of the median of a number of ordered values is the
fourteenth, then the number of these values is ...
(a) 17 (b) 14 (c) 15 (d) 27

O~
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Shest (170
The sritimatic egy

[1] Choose the correct answer from the given ones:

(1) The meanof:5,12,6,17is ...

A g (C). 6(d)10

(2) Themeanof: 2,5,8,9,14, 2808 .
(a) 6 (b) 8 (c)9 (d) 11

(3) Themean of: 3,zero, 4, 6,7 i8S ..
(a) 4 (b)5 (c) 6 (d)7

(4) Themean of: 2-a,4, 1,5, 3+Q 1S .
(a) 1 (b) 2 (c) 3 (d) 15

(5) The mean of: X+Y, 9-Y, “X 08 e
(a) 3 (b) 9 (c) 2 (d) zero

(6) The Mean of: X, X=Y, Y-X 08 e
(a) xy (b) 3 (©) 5 (d) 3

(7) If themeanof:9,4,5,xis5,then X = ..
(a) 2 (b) 3 (c) 4 (d)5

(8) If the meanof:3,4,8,a,a+2is15,thena= ... . . . ...
(a) 29 (b) 58 (c) 75 (d) 17

(9) If the meanof: x-1,x,x+1is6,then X = .. .
(a) 18 (b) 9 (c) 15 (d) 6

(10) If the mean of marks of 5 students is 20, then the sum of their
marks is ... marks
(a) 4 (b) 15 (c) 25 (d) 100

(11) If the mean of two ages of Hanan and Wesam is 7 years old and
age of Hanan is 8 years old, then the age of Wesam is ... years

(a) 6 (b) 7 (c)8 (d) 15

(12)If the mean of side lengths of a triangle is 8 cm, then the
peremeter of the triangleis ... cm
(a) 8 (b) 18 (c) 24 (d) 15

O~
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[2] If the heights of 5 students in grade 1 prep. in cm. are 124,
130, 122, 126, 128, calculate the mean height of those students.

[3] If the number of goals reqgistered by a team in 6 matches are 3,
2,0 6,1, 6, calculate the mean of the number of goals.

[4] This table shows the number of hours that the two athletes
trained in each month of the year:

Gamal | 75 | 72 | 68 | 46 | B7 | 66 | 63 | 70 | 58 | 30 | 48 | 53

Ali | 62 | 64 | 54 |52 | 63 |68 |56 |65 | 70|50 |49 |57

(1) Calculate the mean of the number of training hours of Gamal.

(2) Calculate the mean of the number of training hours of Ali.
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Sheet (1)
ﬁeomtl'le Goncems

[1] The line segment:

It is the set of points between two distinct points and denoted by

AR YN ® 1l ® O
AB or BA 2 o B D

AB=6cm, Ce AB, D¢ AB

[2] The ray:

It is a line segment extended from only one of its terminals infintly

and denoted by 28 £ R B & D

CeAB, DecAB, E ¢ AB, AB c AB, AB = BA

[3] The straight line:

It is a line segment extended from its two terminals infinitely and

— — “0—0——0>
denoted by Ae or BA E A B & D

CGE,DGE,EGE,ECECE

[4] The plane:

A plane is a flat unbounded surface and it is extended without limit

in all directions.

[6] The angle:

It is the union of two rays having the same starting point (vertex of

the angle) the two rays are called two sides of the angle.

ZABC , ZCBA OI' 4B

BC U BA = ZABC e e &

58
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Types of angles:

——r

(1) Zero angle: Its measure = 0°.
(2) Acute angle: 0° < its measure < 90°,
(3) Right angle: Its measure = 90°, ‘

(4) Obtuse angle: 90° < its measure < 180°. \

(5) Straight angle: Its measure = 180°. < >

(6) Reflex angle: 180° < its measure < 360°.

[1] Complete the following table:

m(«8) | 50° | .. 105° | ... 179° | .. 115°4¢° |

m(reflex £B) | ... 330°| .. 237° | .. 350°| .. 200° 19" 307

[2] Mention the type of the angle whose measure is as follows:

(1)57° (2) 117°
(3)90° (4) 200°
(5)180° ... (6) 435"
(7) 179° 62" ...cooccoo....... (8) 90§°

m

[3] From the opposite fiqure, complete using (), (&), (c) or (z):

()17 S— DC (2) b ... AC E
3)c ... AB (4) A ... ZEBC
S @ >
(5) DC ... AB (6) BC ... BA D B
(7) BA ... bcC (8) AC ... AD
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Adjacent angles

Two angles are said to be adjacent if they have a common vertex, ¢
a common side and the other two sides are on opposite sides of

the common side. B A
Z ABD, ZDBC are adjacent

D

Complementary angles

Two angles are said to be complementary if their sum is 90°.

And the two outer sides are perpendicular

[1] Write the measure of the angle which complements each of the
angles whose measures are as follow:

(1) 30° (2) 60°
(3)48° ... (4) 0°

(5)90° ... (6) 22
(7) 25°30" oo, (8) 53{

OO~

[2] In each of the following figures BALBC _ Complete:
&
C‘ C E
D
65 .
B A & -
(1)m(LABD)= .......... © ®mm(LDBC)= .......
L 60
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Supplementary angles

Two angles are said to be supplementary if their sum is 180°.

Two adjacent angles formed by a straight line and c

a ray with a starting point on this straight line are /
supplementary ' '

3

-

D A B

m (£BAC) + m (£ CAD) = 180°

[3] Write the measure of the angle which supplements each of the
angles whose measures are as follow:

(1) 20° (2) 90°
(3)152° ... (4) O°

(5)180° ... (6) 92%0
(7) 141°24" .. (8) 10°

OO ~

[4] In each of the following figures C e AB . Complete:

D E F E

D ZOD
66 N _ s . L SOANLTR

B C A "B c A E C A
() m (L ACD) = - 0 (@ m (L ECB) =+ ° | @ m (L ECFy=-
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..........

3 C
(8)m (L FCB)=

..........

a—

B

(Hm(LDCB)=-

---0

----------

If two adjacent angles are supplementary

then their outer sides are on the same

straight line.

[6] In each of the following fiqures, state if CA and CB are on the

same straight line or

not, and why?

D D E D
o of /o 87 / o
66 14 - 198 A2 v
B C A C A -5 C A
62
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[6] Complete the following:

(1) | The angleis -

(2) | The measure of the straight angle = -~ ° and the measure of zero angle is <+ °

(3) | The measure of the right angle = -~ o

(4) The acute angle is the angle whose measure is less than - and more than -

(5) The two complement angles are the two angles whose sum of their measures is -+~

(6) | The two supplement angles are the two angles whose sum of their measures IS ereereeens

(7) | The two adjacent angles formed by a straight line and a ray with a starting point on
this straight line are ------

(8) | If the two outer sides of two adjacent angles are perpendicular s then these two
adjacent angles are ---------

(9) | If the two outer sides of two adjacent angles are on the same straight line, then these
two adjacent angles are -

(10) | If the two adjacent angles are supplementary » then their outer sides are -

(1 1) If the sum of measures of two adjacent angles does not equal 180° » then their outer
sides arg -«

(12) | The measure of the angle which is equivalent to two right angles = - and it is

..........
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(13) | The angle whose measure is 50° complements an angle of measures -~ and
supplements the angle whose measure is -

(14) | The angle whose measure - complements the angle whose measure is 30° and
supplements the angle whose measure is -

(15) | The angle whose measure ---------: complements the angle whose measure is -+
and supplements the angle whose measure is 150°

(16) | The acute angle complements - angle and supplements - angle.

(17) | Zero angle is complemented by -+ angle and is supplemented by -+ angle.

g P g
(18) | The right angle is complemented by - angle and is supplemented by - angle.
g p y PP

=0~

[7] Choose the correct answer:

(1) | The obtuse angle supplements - angle.
(a) obtuse (b) right (c) acute (d) straight
(2) | Between any two distinct points we can draw - straight line passing through them.
(a) zero (b) 1 (c)2 (3
(3) | f:m (£ A)+m(£ B)=180° sthen Z Aand £ B are -
(a) equal in measure. (b) complementary.
(c) supplementary. (d) adjacent.
(4) | 1t : BA L BC sthen m (£ ABC) = --oro
(a) 40° (b) 90° (c) 180° (d) 360°
(5) | If : £ Asupplements 2 B » £ A supplements £ C>then £ B and £ C are -~
(a) equal in measure. (b) complementary.
(c) supplementary. (d) adjacent.
(6) | If:m(£X)=15°»then the two angles whose measures are 2 m (£ X) »4 m (£ X) are -+
(a) complementary. (b) supplementary.
(c) equal in measure. (d) obtuse angles.
(7) | If : m (£ A)=2m (£ B) » £ A supplements £ Bsthenm (£L B) =

(a) 30° (b) 60° (c) 120° (d) 90°

64
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(8) | AB e AB
() E (bYE& ©C ()fea

(9) | If:m(£X)=2m(£Y)and £ is an obtuse anglesthen £ X is - -
(b) right. (c) obtuse. (d) refiex.

{a) acute.

OO~
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Sheet (3]
Some Bolations Botwoon Angies (foljgy)

vertically opposite angles

If two straight lines intersect, then the measures of each two vertically opposite
angles are equal.

[1] In each figure, find the measure of the required angle:

(@) m (£ AMC) = -+ (s)m (£ GEB) = --e- ° (6)m (£ DMB) = - °

66
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Accumulative angles at a point
The sum of the measures of the accumulative angles at a point is 360°

[2] In each figure, find the measure of the required angle:
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[3] Complete:

(1)

If two straight lines intersect » then each of two vertically opposite angles are ---------

(2)

The sum of the measures of the accumulative angles at the point equals -+ °

(3)

In the opposite figure : C
ﬁﬂﬁ:{M}athenx= ---------- * 3x‘/._

(4)

In the opposite figure :

MB 1 MA and MC

bisects the reflexed angle AMB
sthen m (£ AMC) = --eeee °

)

In the opposite figure :
xz P °

The angle bisector:

It is the ray that divides the angle into two halves.

If BD bisects 2 ABC
and m (£ ABD) = 35° » then m (£ ABC) = w-vvveven o

O~

[4] Choose the correct answer:

(1) | The sum of the measures of the accumulative angles at the point equals - angles.
(a) 2 right (b) 3 right (c) 4 right (d) 5 right

(2) | The sum of measures of 4 accumulative angles at the point oo the sum of
measures of 5 accumulative angles at the point.
(a)= (b) < (©) > (d) #

68
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(3) The two bisectors of two adjacent supplementary angles -+
(a) are perpendicular. (b) are parallel.
(c) are coincident (d) included an acute angle between them.

>

(4) In the opposite figure :

If ABC is a triangle in which CD
bisects Z ACB s m (£ A) = 58°,
m (£ B) = 60° h
sthenm (L ADC)= - C A
(a) 62° (b) 89° (c)91° (d) 130°

(5)

D

ag*>
0,

In the opposite figure :

If CD bisects 2 BCA »m (£ A) =m (£ ADC) = 70° »
thenm (L B)=

(a) 70° (b) 30° (c) 80° (d) 40°

7057

]
wr)

- N
(6) In the opposite figure : oD
ABC is triangle s D& AC and BD is a bisector °
of £ B > what is the measure of 2 C ? B
(a) 25° (b) 30° (c) 45° {d) 55°

(7) | In the opposite figure : 4
m{<Z A)=80° » BE is the bisectorof 2 B »

D
—_— E
CD is the bisector of 2 C what is the measure /‘
of the shown angle BFC ?
B C
(a) 80° (b) 100° (c) 120° (d) £130°
[4] Answer the following:

(1) | In the opposite figure: D
1fBEAC >m (£ DBC) = 135° .

and ﬁ bisects Z DBE < B N
Find each of : \
m{(Z ABD) »m (£ DBE) » m (£ CBE) E

L 69
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(2) | In the opposite figure:

— A— — p— — D
f ABNNCE={M} > MD 1 CE ;and MB bisects ~ DME C
Find the measures of the following angles :

£ BME , 2 DME » £ AMC

B M A
and ~ AME
E

(3) | In the opposite figure:

m (£ AMB) = 60° » m (£ AME) = 120° ,
m (£ EMD) = 80°

and MC bisects £ BMD

Find :

(1) m (£ CMD) (2) m (£ AMC)
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(4) | In the opposite figure:

m (£ BMC) =2 m (£ AMB) »
m (£ AMB) = 48°

and m (£ DMC) = 115°

Find : m (£ AMD)
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Shee: (4]
Conuruengg

(1) Two line segments are congruent if they are equal in length.
if AB=XY then AB=XY .

(2) Two angles are congruent if they are equal in measure.
if m(zA)=m(«B) then ~A=/B.

(3) Two polygons are congruent if each side and each angle in one
of them are congruent to their corresponding elements in the other.

(4) Two squares are congruent of the side length of one of them is
congruent to the side length of the other.

(5) Two rectangles are congruent if the dimensions of one of them
are congruent to the dimensions of the other.

OO ~

[1] Complete the following:

(1) | The two line segments are congruent if e

(2) | The two angles are congruent if -~

(3) | Thetwo polygons are congruent if there is a correspondence between their vertices

such that each -« and each oo in the first polygon is congruent to its
corresponding element in -~
(4) | The axis of symmetry of a polygon divides it into two - polygons.

(5) If AB=CD sthen AB = -vev--

(6) | fAB=XY > then AB — XY = -covove

(7) |1f2A=/Bandm(LA)=50°sthenm (£ B)=

L]

(8) If Z A supplements ZBand ZA=24 Bsthenm(Z B)= oo

Q

9 |1z A complements Z Band Z A= /LB sthenm (£ A) = e

(10)| 1fCis the midpoint of AB s then AC --oooee BC
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(11)| rf the polygon ABCD = the polygon XYZL » then DA = «rereenes

sm(Z BCD)=m (£ <o )

(12) | The two squares are congruent if - are equal in length » while the two

rectangles are congruent if <. are equal.

[2] Answer the following:

(1)| In the opposite figure:

The two pentagons shown are congruent

Complete :

) B corresponds to -

(@) The polygon BLACK is congruent to the polygon -
@KB= cm. @m(LE)=m(L )
@ CA= o cm. @m(LA)=m(L )

(2)| In the opposite figure:

If C €BD »m (£ AFC) = 110° , BC =5 cm.
and the polygon ABCF = the polygon EDCF

Complete the following : F
@ AB = @ AF = @CD= o m
(&) CF is oo side. ®m(LE)=m (L ) | @m(LB)=m(L ) € Sem
(@ M(LFCD)=m (£ )| @ m(LEFC)= o ® | @BD =t cm.
@A m (L FCD)= - ovoe o @an(LAFE).:..‘._....n
(12 The axis of symmetry of the polygon ABDEF is ----------

(3)| In the opposite figure: i
If : D ECZ and the figure ABCDE = the figure XYZDE » 5,
AE=2cm.BC=4cm.and AB=CD =5 cm. B
Find : §
The perimeter of the figure ABCZYX = - cm. D Sem C

(4)| In the opposite figure:
If : EEAF » the perimeter of the figure ABCDE =27 cm. i
DE=7cm.
and the polygon ABCDE = the polygon FMLDE D
Find : The perimeter of the figure ABCDLMF = ---------- cm. C

L, 73
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We know that any triangle has three sides and three angles which are known as the six
elements of the triangle.

For example :

A ABC has three sides which are : AB » BC and AC and
it has three angles whichare: ZAsZBand £ C

Therefore :

A

The two triangles are congruent if each element of the 6 elements of one of them is
congruent to the corresponding element in the other triangle and vice versa.

e To test whether two triangles are congruent or not, you don't need to
test all the three sides and the three angles.

The cases of congruence of two triangles

Case (1)

Case (2) Case (3) Case (4)

Two sides and the Two angles and one . Hypo'rfanuse ar.id one
. ; Three sides side in the right-
included angle side E— -

angled triangle
S. A.S. A. S. A. S.S.S. R. H. S.

Two triangles are
congruent if two
sides and the
included angle of one
triangle are
congruent to the
corresponding parts
of the other friangle

Two triangles are
congruent if_two
angles and the side

Two triangles are
congruent if each
side of one triangle is

drawn between their
vertices of one
triangle are
congruent to the
corresponding parts
of the other triangle

congruent to the
corresponding side of
the other triangle

Two right-angled
triangles are

congruent if the

hypotenuse and a
side of one triangle
are congruent to the
corresponding parts
of the other triangle

O ~

If each angle of one triangle is congruent to the corresponding angle of the other
triangle » it is not necessary for the two triangles to be congruent.

O~
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t 4 Hi-

Prove that AABC=ADEF
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F E C B
Prove that AABC=ADEF

D A
A /\
F E C B
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Prove that AABC=ADEF

[1] In each of the following figures, show if the two triangles are
congruent or not. If they are congruent, name the case of
congruence. If they aren't congruent, give reason. (given that
the similar signs denoted the congruency of the elements marked
by these signs).

1 C
@ [0 A p| @) A @ [0 B
: N
A\/y D
C
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@ 3 @/\ ® b
R
X 4 D B @s
v \\)/ o
F C
@y E 4 e (M A
SN <D
A B ¢
6@ (L F S R A |as D ;
A
B ¢ ‘ ’ ®
as 1 - a9 X
D F
F
A C
L M D
G j A
E D C B
D
(m)/\\
C . E, A
F"C\/("//
B
A @
A
D
D
E‘ b C E B
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@9
A
M
c E B

[2] Answer the following:

(1) In the opposite figure:
These triangles are congruent
sthen X = --eveeel®

(2) In the opposite figure:

If:AB=AD »BC=7cm. »m (£ BAC) = m (£ DAC) = 25°
and m (£ B)=30°

Complete the following :

(DAACB=A oo @mELD)=n :

@) CD=-n cm. (4) m(L ACD) = rvone o
3) In the opposite figure:

If:CDNBA={F},FA=FB ,CF=FD »
m (£ CFB) = 35° and m (£ B) = 100° »
thenm(LD)= .......... o

4) In the opposite figure:
F:BC=FDsm(£LA)=m (£ E)=95°,
m (£ B)=35° ym (£ D) =50° and FE = 7 cm.

Complete the following :
MmMLC)= e ° @mLF) = o (HAABC=-oo
@AC=- e (B)AB = oo cm.

= 79
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(5) In the opposite figure: D A
If : AB = DC » AC = DB and m (£ A) = 30° 4
Complete the following :
(MDAABC=A -
@m(LD)= °
@ mLDBC) =m (L - )

(6) In the opposite figure:

C is the midpoint of BD»AC LBD »
AB=5cm.and m{L B)=357°
Find : (1) The length of AD

(& m (£ DAC)

7) In the opposite figure: A
AD = DC »m (£ ADB) = 40° »m (£ DBC) = 30° » > »
m (£ BCD) = 110° and AB = 7 cm. B D
Find : (1) The length of BC (8)m (£ BAD) 11
C
{ 80 }
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(8) In the opposite figure: A
BA=BC ,DA=DC (10
D B
m (£ ADB) = 50° and w
m (£ BAD) = 110° N
Find : m (£ ABC)
(9) In the opposite figure: B ¢
ABNCD={E}AE=EDand LA=4D M
Is AACE= ADBE ? Why ? \ 4
Prove that : CE =EB
(a1}




P Mathematics 15" Prep 15" term |

[3] Choose the correct answer:

(1) The following triangles are congruent except -+

(@) (b) (©) (d)

(2) The following triangles are congruent except -

(b) () @

(a)

(3) The following triangles are congruent except -

= N\ - *
. 2
- & M &
* *
. 4cm.
) b

4cm

4cm Jem.

(a (b) (c) (d)

(4) The pair of congruent triangles of the following triangles is -~

Aa Db A EZ

(5) In the opposite figure :

A
The necessary and enough condition 7 Y
which makes the two triangles ABC and XYZ
be congruent is -+
C B
X

(2) BC=YZ (b) AC = XZ
©OmELCO=m(LZ) (dm(LB)=m(L2Z)

L 82
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[4] Complete the following:

(1) If:AABC=AXYZ »m(£A)=50°and m (£ B)=60° sthen: m (£ Z) = s

(2) 1f:AABC= ALMN sm(ZL)=40°and m(Z B)=90° sthen: m (£ C) = - .

(3) H:AABC= AXYZandm (ZA)+m (£ B)=120° sthen:m (£ Z) = -ron °

(4) If:AABC= ADEFandm (£ C)=90° sthen: m (£ D) + m (£ E) = oveee®

(5) If : AABC= AXYZ > the perimeter f AABC=12cm. s XY=4cm.andYZ=5cm. »
then : AC = weevevee-

(6)  Any two triangles are congruent if each «------ is congruent to its corresponding side
in the other triangle.

(7)  Any two triangles are congruent if two angles and --------- in one of the triangles are
congruent to their corresponding elements in the other.

(8) The diagonal of the rectangle divides its surface into two «------ triangles.

(9) KAABC=AXYZ thenAB = andm (L Z)=m (£ - )

(10) 1f: AB=1LM ; BC =MN and m (£ B) = m (£ M) » then the two triangles -+

and -0 will be congruent.

OO ~

83
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Shee: (6]
Parallollsm

Angles Formed from two straight lines and a transversal:

If a straight line N cuts two straight

lines L and M as shown in the opposite T
figure, then we get eight angles.
We can classify these angles into pairs [ - 21 -
of angles: 34
e Alfernate angles. M
e Corresponding angles. ‘-—-___g__gﬁ__\“
e Interior angles on the same side
of the transversal. Y
As follows
(1)  Pairs of alternate angles:
N N
L T L T
M-______Q M-—_._____S
—— ——
(2) Pairs of corresponding angles:
N N N N
L T L T L ] L 3
M..______—-E-.------mh M_._*_f-_\ M‘__\L--..-‘ M“'---.._@___________‘
(3) Pairs of interior angles on the same side of the transversal

N

Mewe___ |

84

N

M‘_.__g

—
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Relation between pairs of angles formed from two
parallel straight lines and a transversal to them

If a straight line intersects two parallel lines, then:

(1) Each two alternate angles are equal in measure.

(2) Each two corresponding angles are equal in measure.

(3) Each two interior angles in the same side of the fransversal are

supplementary.

O~

In each of the following figures, find the measure of the angle which

is marked by (?) qiving reason:

RE]

85
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86
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The condition of parallelism of two straight lines

The two straight lines are parallel if a third straight line intersects them
(as a transversal) and one of the following cases satisfied:

(1) Two alternate angles have the same measure.

(2) Two corresponding angles have the same measure.

(3) Two interior angles in the same side of the fransversal are

supplementary.

In each of the following figures, why is

ﬁ//ﬁ?

B A
53
E
125,
C D
(3)
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Geometric facts

(1) The perpendicular to one of fwo parallel straight lines is
perpendicular to the other.

(2) If two straight lines are perpendicular to a third one, then the two
straight lines are parallel.

(3) If two straight lines are parallel to a third one, then the two
straight lines are parallel.

(4) If parallel straight lines divide a straight line intfo segments of
equal lengths, then they divide any other line into segments of equal
lengths.

If L1 // L2 // Ls // L,

and M; and M. are two transversal

in which:

AB = BC = CD,
then:

EF = F6 = GH

OO ~

Complete using the given shown in the following figures:

D A
A
- o % o
2
Y > X D
§ N — \H
) /< \
» »

C B B C
DY = ..c..........Cm AC= ... cm
OO~

L 88
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[1] Choose the correct answer:

(1) In the opposite figure:
B EAC , BE // CD and m (£ ABE) = 130°

Then m (£ C) = «revreee
(a) 130° (b) 40°
(c) 50° (d) 90°

o
130 E

(2) In the opposite figure:

BE bisects 2 ABC » BA // CD and
m(LABE)=32° sthenm (L C) = ---oeee-
(a) 32° (b) 64°

(c) 60° (d) 80°

(3) In the opposite figure:
AB // CD »m (£ EAC) = 130°
and m (£ EAB)=90° sthenm (£ C) = ---oee
(a) 90° (b) 130°
(c) 140° (d) 40°

(4) In the opposite figure:
AB//DE »m (£ D) = 128°
m (£ A)=m (£ B)and CEAD sthenm (£ B) =
(a) 64° (b) 128°
(c)52° (d) 26°

(5) In the opposite figure:
AB//CD »AB//EF sm (£ A) = 60° and
m (£ E) =35° sthenm (£ ACE) = ---o-
(a) 60° (b) 35°
(c) 95° (d) 85°

(6) In the opposite figure:
m (£ D) =45° , DE // CA and
CD // BF »then m (£ ABF) = .voorn
(a) 45° (b) 90°
(c) 135° (d) 40°
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(7) In the opposite figure:
AX //BY //CE /I DF

/ X A
AB=BC=CD ng 5
and XE =6 cm. /

/ \

» then the length of YF = --r-....
(a) 3 em. (b) 6 cm. ! -
(c) 12 cm. (d) 9 cm.

D

(8) In the opposite figure:
AB//CF /I DE »
m (£ A) = 120° and m (£ D) = 85° »
then m (£ ACD) = -c-neeor
(a) 60° (b) 85°
(c) 25° (d) 120°

(10’ In the opposite figure:
CD// BA ,DE//CB
sthen : X=-oeee
(a) 60° (b) 45°
(c) 120° (d) 90°

O T~
[2] Complete:

A _B
E D 120
85
C F
(9) In the opposite figure:
What is the value of X 7 2X
(a) 40° (b) 60°
(c) 80° (d) 100° 80
C D
X
3X K
A B

(1) [ The straight line which is perpendicular to one of two parallel straight lines is
---------- to the other straight line in the plane.

(2) [ If two straight lines are parallel to a third straight line » then they are ---------

(3) If a straight line cuts two parallel straight lines » then each two alternate
angles are -+

(4) If a straight line cuts two parallel straight lines > then each two corresponding

90
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(5) If a straight line cuts two parallel straight lines » then each two interior angles in the
same side of the transversal are ----------

(6) M astraight line cuts two straight lines and there are two corresponding angles
having the same measure » then the two straight lines are ---------

(7) If a straight line cuts two straight lines and there are two alternate angles having the
same measure » then the two straight lines are -

(8) If a straight line cuts two straight lines and there are two interior angles in the same
side of the transversal are supplementary » then the two straight lines are -+

(9) If a straight line cuts several parallel lines and the intercepted parts of this
transversal between these parallel straight lines are equal in length » then the
intercepted parts for any transversal are -+

O~

[3] Answer the following:

(1) In the opposite figure:
AO//HD// YX //CB
yAD =DX =XB
and AC =18 cm.

Find the length of AY
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(2) In the opposite figure: A B

— —_— — 420
AB/CD,EF//CD :
E

sm{£LA)=42°and m (£L C)=117° F
Determine : m (£ AEC)

3) In the opposite figure:
m (£ A)=40° sm (£ E) =55°

AB//EF and AB // CD

Find : m (£ ACE)
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4) In the opposite figure:
AD//BC EECA »
m (£ DAE) = 70° and m (£ DAB) = 50°

Find the measures of the triangle ABC

(5) In the opposite figure: B A
e —— — 33
AB//CD //EF »m (£ A) = 35° and C; D
CD bisects 2 ACE
Find : (1) m (£ DCE) (2 m (£ CEF) E F
L 93
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In the opposite figure:
AE //CB »BA//CD »

(6)

56 D

AF bisects 2 BAE and m (£ EAF) = 56° .
Find : m (£ C)

[4] Find the value of x:

|

|
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Sheet (7]
a.mﬂl‘le GllllSlmeﬁ.ns
First: Constructing a perpendicular from a point outside a straight line:
- e C
If AB is a given straight line » C& AB .
as shown in fig. (1)
The required is constructing the perpendicular to AB from C - -a
Steps:
=3
¢ 13c
c 53
N o 5 Z,
-y 4/*—- —;
A D——EB =3
L =
Step (1) Step (2) Step (3)

96
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Second: Constructing a perpendicular from a point on a straight line:

if: ABisa given straight line. — =
C EAB as shown in fig. (1) Fig. (1)
The required is drawing a perpendicular to AB from the point C
Steps:
X 7
[ == |
B 'E[JC DlaA
\ - ‘ K
5 B 'E C DA =
&=
Step (1) Step (2) Step (3)

The axis of symmetry of a line segment

It is the straight line perpendicular to it from its midpoint.

OO ~

97
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Third: Bisecting a given line segment:

If AB is a given line segment as shown in fig. (1)

, : Fig. (1)
The required is constructing the symmetry axis of the line 8
segment AB (The perpendicular to AB from its midpoint). R
Steps:
v 9(557 E o
A B A B A u_ C B
/ X A°
Step (1) Step (2) Step (3)
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Fourth: Bisecting a given angle:

If £ ABC is a given angle as shown in fig. (1)
The required is constructing the bisector of Z ABC

“Using the compasses and the ruler” B A

Steps:

Step (1) Step (2) Step (3)
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Fifth: Constructing an angle to be congruent to a given angle:
£ ABC is a given angle as shown in fig. (1) C
The required is drawing Z XYZ such that £ XYZ is /
congruent to Z ABC -
i.e.:m (£ XYZ)=m (£ ABC) " R
Steps:
C
- e e
Y L B B A | Y x| L
Step (3)
Y Y X/ L
Step (4) Step (5)
L 100




P Mathematics 15" Prep 15" term |

£ Using the ruler and the compasses draw A ABC in which AB=AC =5 cm.
BC =6 cm. s then draw AD | BC where AD N BC = {D}
Then find by measuring the length of AD (Don’t remove the arcs)
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Sixth: Drawing a straight line from a given point parallel to given

straight line:

AB is a given straight line and C& AB as Ce

shown in fig. (1)

Required: The drawing a straight line passing -— —
through the point C parallel to AB Fig. (1)
Steps:
X X
C
e * o

Step (1) Step (2)
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Using the ruler and the compasses » draw the line segment BC with length 7 cm. » then
draw the straight line L as an axis of symmetry of it. (Don’t remove the arcs)

(L) Draw an angle whose vertex is A and its measure is 130° suse 2 ruler and a compasses
to divide the angle A into 4 equal angles in measure. (Don’t remove the arcs)
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Using the geometric instruments » draw an angle of measure 120° and bisect it

(Don’t remove the arcs).

Using the geometric tools s draw an angle of measure 75° and bisect it

(Don’t remove the arcs).
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